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Engineering F1)
MEC.Z591.R | R FEAR T 273 JE S2 0-2-0 C,D
© ( Seminar in  Mechanical
500 Engineering S2)
#*AE | MEC.Z592.R | R HAR T3 8 F2 0-2-0 C,D
i © ( Seminar in  Mechanical
% Engineering F2)
# MEC.S531.1L | L WA 7 n Y 2 7 bk Mle 0-0-1 E
H %= (Overseas Research Project
BN Mic)
MEC.S532.L | L WESMIFE 7 0 = 7 b M2ce 0-0-2 E
% (Overseas Research Project
500 N M2c)
#FBE | MEC.S533.L | L WESMIFE 7 1Y = 7 b M3c 0-0-3 E
& (Overseas Research Project
N M3c)
MEC.S534.L | L WM 7 e = 7 b Mdc 0-0-4 E
pE (Overseas Research Project
N M4c)
L3 MEC.C431.L | L BAMELT)ERE 1-0-0 | 3 A
fq 401 BES (Mechanics of Composite
2 e EiN Materials)




MEC. C432. L %| Structural Integrity | 1-0-0 3,5 A
e Assessment
N (R i A PERTAM 24 5 A

MEC. C433. L I B 7) “E 4o 1-0-0 A
PG (Solid Dynamics)
EiN

MEC. C434. L BEM O RN L a— D% | 1-0-0 | 3 A,
BEz: DR
A (Sciences of Structural Safety

and User’ s Security)

MEC. D431. L RE) - RGN R 1-0-0 |3 A
BEL (Advanced Sound and Vibration
N Measurement)

MEC. D432. L n—XZAFI7 R 1-0-0 3,5 A
e (Rotor Dynamics)
EiN

MEC. E431. L %| Thermodynamics of | 1-0-0 3 A ACEEES %58 H
e Nonequilibrium Systems
N GEF-r R D))

MEC. E432. L %*| Properties of Solid Materials | 1-0-0 3 A ACEEES %% H
e (I A1 )
N

MEC. E433. L | %| Advanced Thermal-Fluids | 1-0-0 | 3,5 A ACEEES % JEF B
e Measurement
# (BAARSESFH)

MEC. F431. L %| Computational Thermo-Fluid | 1-0-0 3 A ACEEES xtjisF} B
13 Dynamics
# GIHABEA I 22)

MEC. G431. L HARIN T 1-0-0 A
e (Mechanical Processing)
EiN

MEC. G432. L ML 1-0-0 | 3 A
% (Metalforming)
N

MEC. G433. L BETH 1-0-0 3,4 A
e (Joining)
N

MEC. H431. L %| Advanced Mechanical Elements 1-0-0 3,5 A
i e =)
#

MEC. H432. L RNFRT 4 AT L 2-0-0 |3 A
bEd (Multibody Systems)
EiN




MEC. 11433. L A0 b= A &l 1-0-0 AB
BEL (Mechatronics Device and
EIN Control)

MEC. H434. L Advanced Course of Actuator | 1-0-0 3,5 A, B
he Engineering
R GEsi7 7 Fax—%)

MEC. J431. L Lk pi o gt 1-0-0 | 3 AB
BE (Ultra—precision Measurement)
EIN

MEC. J432. L RS B EAE & 2 O 1-0-0 3,5 A, B
e (Mechanism and Control for
R Ultra—precision Motion)

MEC. L431. L Human Brain Functions and | 1-0-0 2,3 B
e Their Measurements
EIN (& M vtne oo Ko & FHRD

MEC. L432. L Human—Centered Design 1-0-0 1,2,3, | B
e (AL EF) 4,5
#

MEC. M431. L FHYAT AT YA v 2-0-0 B,C
hi (Space Systems Design)
R

MEC. M432. L FHLERE =2 b 1-1-1 B,C
%= (Practical Space Engineering
N Project)

MEC. M433. L Space Systems Analysis A 1-0-0 3 B
% (FEHYAT LT TV RA)
"

MEC. M434. L FHrRT 17 A 1-0-0 B
e (Space Robotics)
#

MEC. R431. L 77Xy 2T s k| 0-0-1 C,D
BEL Mlc
R (0ff-campus Project Mlc)

MEC. R432. L F 77Xy X272 s | 0-0-2 C,D
PG M2c
R (0ff-campus Project M2c)

MEC. R433. L F 77Xy NN AT Y s b | 0-0-3 C,D
pES M3c
N (0ff-campus Project M3c)

MEC. R434. L FT7Fx o RATa Y r | 0-0-4 C,D
e Mdc
A (0ff-campus Project M4dc)

MEC. E451. L Advanced Course of Radiation | 1-0-0 A TR FX—a— ZXHER
g Transfer B (ENR. K440)




N (5 < Hff%s) ACEEES *Hi5F H
MEC. E452. L Advanced Course of Combustion | 1-0-0 A TR F—a— 2R
i# Physics A (ENR. K450)
EN (BRBEREEF) ACEEES %J&F H
MEC. F451. L Advanced Course of Turbulent | 1-0-0 A T AR F — =3 — A FER
e Flow and Control B (ENR.K430)
N (Lt ) 0 i) ACEEES X+ B
MEC. C531. L Mechanics of High Temperature | 1-0-0 3,5 AB
e Materials
N (AL B IR B 22 )
MEC. D531. L FBRIRTE — BT 1-0-0 | 3,5 A
BEiS (Experimental Modal Analysis
A for Structural Dynamics)
MEC. D532. L Silent Engineering 1-0-0 A
BE: (Frf L72)
EiN
MEC. E531. L Plasma Physics 1-0-0 3,5 B ACEEES %} EHH
i (77 A= yet)
N
MEC. F531. L Flying Object Engineering 1-0-0 3,5 B ACEEES *}ieFH
b (RAIE L)
N
MEC. F532. L v SRR 75 1-0-0 B
& (Rarefied Gas Dynamics)
#
500
.| MEC.G531. L R RN T 1-0-0 | 3,5 AB
R BE1S (Precision Manufacturing
R Processes)
MEC. G532. L ZITFAY YN 1-0-0 |3 C
hi (Taguchi Method)
N
MEC. H531. L Ry b ORISR 1-0-0 |3 AB
%= (Robot Control System Design)
N
MEC. H532. L SR 1-0-0 |3 A
& (Kinematic Analysis and
BN Synthesis of Robots)
MEC. J531. L ~Afrna s F)UAT A 2-0-0 3 A B
bEd (Micro and Nano Systems)
#
MEC. J532. L A\ e T BN TR R 1-0-0 | 3 AB
BEL (Advanced Course of Micro and
R Nano Machining)
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bEs (FHYAT LT F Y AB)
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MEC. M532.L | L FHf v AT L FH 2-0-0 B
bE: (Space Systems and Missions)
N
MEC.M533.1 | L FHHFEIGH A 1-0-0 B
BE (Special Topics of Advanced
" Space Engineering A)
MEC.M534.1 | L FHHFEIGH B 1-0-0 B
BE (Special Topics of Advanced
# Space Engineering B)
MEC.E551.1 | L < VF R — VBRI RL 1-0-0 B TRV F— 22— X BER
e (Advanced Course of Multiscale H (ENR.K530)
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KDLICAT—RITB T H2ERB 0L LR IRERE TICRERBEM AR L TWD, LERAEITR
BRI, SRERERI LI ESN, o 0EBE B A, S#INEH BAMICITR BEEBRICH -5 T
DI S D, AEOMIZIERE LEET LI FEARERT, FEREICHTZ- Tix, B H L FENEOBK
o EMRT L L,

KD 23R — 2O EZHRICB T 2FMB EHORENB 27T, KRPOHBMIH D, a2 — 24N
HENTWLIRBEICOWTE, Ka—2ARBET i —AFMBHEZ R LES LSS, B ERKSICERT
Shiz, Ra—2oREEREREo THMBE] , [WEEERHE] & LTl HEbh s,

ZB—1AKUOB—2ZF Y U THRBE L LTARTZENARERA —AB#RE 277,

XY UTHRBEE L TARLESGS, BETEHAL L TEZORBEOARORARXSICIEED D Z EBRHKZNOT
HETDHZ L,

KD 2 MR- AR LRUFEEMFBEH

#E BE=a—F | BEA HAE | HiCE | FE ik
X4y 3350 | AR
MEC.Z691.R | R Bk T 73850 S3 0-2-0 C,D
© (Seminar in Mechanical
Engineering S3)
MEC. Z692.R | R BB o585 F3 0-2-0 C,D
© (Seminar in Mechanical
Engineering F3)
MEC.7693.R | R Bk T 98 S4 0-2-0 ¢, D
o © (Seminar in Mechanical
7z 600 Engineering S4)
B | #E | MEC.Z694.R | R Bk T 75198 P4 0-2-0 ¢, D
H © (Seminar in Mechanical
Engineering F4)
MEC. 7Z695.R | R B T 3850 S5 0-2-0 C,D
© (Seminar in Mechanical
Engineering S5)
MEC. 7696.R | R Bk T 3850 F5 0-2-0 C,D
© (Seminar in Mechanical
Engineering F5)
MEC.S631.L | L WMgE 7S 2= 27 b Dle 0-0-1 E
& (Overseas Research Project
HF
EIN Dlc)
7E
" MEC.S632.1 | L WiSMFgE 7 0¥ = 7 b D2¢ 0-0-2 E
3 600
" 24 pE (Overseas Research Project
pui =
EIN D2¢)
B - -
. MEC.S633.L | L HESMIFFE 7 1 2 = 7 b D3c 0-0-3 E
pE (Overseas Research Project
# D3c)
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MEC. S634. L WAMFZE 7 1 ¥ = 7 b Dde 0-0-4 E
BEiS (Overseas Research Project
N D4c)
MEC. S635. L WSMIFJE 7 m ¥ = 7 | Dbe 0-0-5 E
BES (Overseas Research Project
N D5¢)
MEC. S636. L WSMJE 7' m ¥ = 7 | Déce 0-0-6 E
BE (Overseas Research Project
EN D6c)
MEC. T632. L BSAR T NI E 5 — 0-1-0 c
%= (Special Excercise for Working
EIN Adults in Mechanical
Engineering 1)
MEC. T633. L B TS A N AREITE 35 0-1-0 C
B (Special Excercise for Working
R Adults in Mechanical
Engineering 11)
MEC. T634. L BSAR T NRERITE 3 = 0-1-0 c
& (Special Excercise for Working
EIN Adults in Mechanical
Engineering I1I)
MEC. T635. L AR T Aty NI 2R — 0-0-1 C
B (Special Experiment for
A Working Adults in Mechanical
Engineering 1)
MEC. T636. L BAR T kh e AR RS — 0-0-1 c
BEiS (Special Experiment for
b Working Adults in Mechanical
Engineering I1)
MEC. T637. L AR T At NI SEBRS = 0-0-1 C
%= (Special Experiment for
A Working Adults in Mechanical
Engineering I11)
MEC. N631. L Special Lecture in Mechanical | 1-0-0 B
BE1S Engineering I
EiN (B PR R 255 —)
MEC. N632. L Special Lecture in Mechanical | 1-0-0 B
¥ e Engineering I1
M | 600
N (B R S 55 )
| &6
MEC. N633. L Special Lecture in Mechanical | 1-0-0 B
: %= Engineering III
N (B R G 58 =
MEC. N634. L Special Lecture in Mechanical | 1-0-0 B
& Engineering IV
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BN (Bl T2 1) 28 2 )
MEC.R631.L | L F7xx AT =s k| 0-0-1 C,D
i Dlc
N (0ff-campus Project Dlc)
MEC.R632.L | L FT7x xR ATF B s | 0-0-2 C,D
BE D2c
N (0ff-campus Project D2c)
MEC.R633.L | L F7xx AT b | 0-0-3 C,D
BE D3¢
# (0ff-campus Project D3c)
MEC. R634.1 | L FT7F 82T aY s b | 0-0-4 C,D
e Ddc
BN (0ff-campus Project D4c)
MEC. R635.L | L FT7FyrN8xTaY s k| 0-0-5 C,D
bt D5c
R (0ff-campus Project D5c)
MEC. R636. L | L F7x Y RAT Ty k| 0-0-6 C,D
BE Déc
R (0ff-campus Project D6c)
MEC. T631. L L BEAR Lo FR SRR 0-0-2 D
BE (Teaching Practice in
# Mechanical Engineering)
- O MERE, OBPULERIE, *WEHETEELITORA, O GEEENFHERMAR, E - MEUEEGERRAR
-0 V=T g 7 R¥R TBRE XX —FAIAERE] 7177 2SS T 2R E 2K T,
CEIZETDL N 1, EEMEES 2, ala=r—Tarh 3, A 4, BERTEH 5, EES UIMRS
AL ) AA—2BRFHRA
B Ha—FcRIS (9Ha—1R) 3ko@Ey, (ABCD.I00R » D] OEH) A: LI, B: L%, C: #MEh%, D
MBS, E BN, FoRIRA%E, G MR N - APETE, H oo BEHRE - EHUOE - AREMEER, | e RT 7 R -
AHrw=r A, ) REE L, K EWQE, L AETE, M:FH LY, N R LRGSR, R A7y X7 ny=y
b, ST e Y=y b, T dR NRERIESR - 88, Z: iR e

Ka— 2O EHIBRE TEHICTRIND2F ¥ U TR BIZ O W TR, IVEAELBHEEBERZRN -+ V TH
FICRR#E SN T3, # A-1 £7213 B-1 |27~ 7 Graduate Attribute (GA) & JFLHI & L TR Tz L, 4 HAZLL D Hf7
EERLRITUIZR L0, GA DERRIIZOWTE, ETRICa—ATHIET 2,

ZDOGAZBERTLHEDIZ, XY VU THBICMAT, ¥ UTRHEELTARTZENHEKLIHFEMEE L LT,
£B-1ELIEIB2ORERHESNTND,

BB, UGB EEZXx U 7HAE LTETEFRICEDSE, SMBA L LTE TEFICED D 2 LA kRN
DTHETDHZ &,

kB, MEREE) —T 4/ 7 n s 7 AOHERBEBET LHITONTIE, IV, #aERAERERN -
Fr UTHRBICRBEIN TN F Y UTRBLARTZENTELIRAPHESN TV DLISENH L, BAK
H7e A BIEEMFEIX, AT HHERROBERZRNESROZ &,
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RB-1 7THT7Ivr)—F—#HER (ALP) #if=—AEL&EHRES v U 73R B

MIGRE | BBE=a—F | BE4 BT E | s £ &%
X5 T560 | AE
MEC. T631 B Lo ais g2k 0-0-2 | A2D,A3D
(Teaching Practice in Mechanical
Engineering)
MEC. R631 FT7 X NATa Y= b Dle 0-0-1 A2D, A3D
(Off Campus Project D1c)
MEC. R632 FT7Fx o RXATa Y7 b D2 0-0-2 A2D, A3D
(Off Campus Project D2c)
MEC. R633 FT7Fx o RXATr Y= b D3c 0-0-3 A2D, A3D
(Off Campus Project D3c)
MEC. R634 FT7Xy X2 TV b Didc 0-0-4 A2D, A3D
(Off Campus Project D4c)
*x U T7E MEC. R635 FT7Xx L NAT BT/ b Dbe 0-0-5 A2D, A3D
H&LTH (Off Campus Project D5c)
BRIz EMm MEC. R636 FT7Xx L NAT BT/ b Dée 0-0-6 A2D, A3D
Hik % 2 (Off Campus Project D6c)
A MEC. S631 WM 7 1Y = 7 b Dle 0-0-1 | A2D, A3D
(Overseas Research Project D1c)
MEC. S632 WHMIFE 7 1Y = 7 b D2 0-0-2 | A2D, A3D
(Overseas Research Project D2c)
MEC. $633 WHMIFE 7 v = 7 b D3c 0-0-3 | A2D, A3D
(Overseas Research Project D3c)
MEC. S634 WEANFIE 7 1 = 7 b Dde 0-0-4 A2D, A3D
(Overseas Research Project D4c)
MEC. S635 WA 7 0 = 7 b Dbe 0-0-5 | A2D, A3D
(Overseas Research Project D5c¢)
MEC. S636 WA T 0 = 7 b Dée 0-0-6 | A2D, A3D
(Overseas Research Project D6c¢)
LRBHOM, HEMAHXY U TRANSEBIRT 2L, (V. #EHAHERERNSHR)
RB-2 TuFr747)—F—#HER (PLP) Mo — G- HYRRES v U 7XGH A
MSeBE | BE=—F | BE4 B | s =1 w5
X4 TBHG | AA
MEC. R631 FT7XyrrRX2T BV b Dlc 0-0-1 P2D, P3D
(Off Campus Project D1c)
MEC. R632 FT7 X NAT BT b D2 0-0-2 P2D, P3D
(Off Campus Project D2c)
MEC. R633 FT7 X NAT BT b D3c 0-0-3 P2D, P3D
(Off Campus Project D3c)
MEC. R634 FT7 X NATa Y27 b Dl 0-0-4 P2D, P3D

(Off Campus Project D4c)
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MEC. R635 7 Xy X2 TF BV b Dbe 0-0-5 P2D, P3D
(Off Campus Project D5c)

MEC. R636 FT7Xy R R TV b Dée 0-0-6 P2D, P3D
(Off Campus Project D6c)

MEC. S631 WA 0y = 7 b Dle 0-0-1 | P2D,P3D
(Overseas Research Project D1c)

MEC. $632 WM 7 v = 7 b D2ce 0-0-2 | P2D,P3D
(Overseas Research Project D2c)

MEC. $633 WM 7 1Y = 7 b D3ce 0-0-3 | P2D,P3D
(Overseas Research Project D3c)

MEC. S634 WHMIFE 7 1Y = 7 b Ddce 0-0-4 | P2D,P3D
(Overseas Research Project D4c)

MEC. S635 WEANFIE 7 1 = 7 b Dbe 0-0-5 P2D, P3D
(Overseas Research Project D5c¢)

MEC. S636 WEAMFIE 7 1 = 7 b Dée 0-0-6 P2D, P3D
(Overseas Research Project D6c¢)

LR H oM, BEFAHEX YV TRAPLEIRT D Z &,

(Iv. ZEF B ERERZNSR)
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18 -5 ST FE

AR IO ZITAM L, [MAERE] ([CRsiSh R OERE BT, LTI, B 120E 759
BOETERT,

1 %8 2 4 3 %4 4 228 5 28 6 FH
1Q 2Q 3Q 4Q 5Q 6Q 7Q 8Q 0 | 109 | 119 | 129
BN
BRI - B E
BB

R SR A AL YE

B0 5 0L, M T 2REE S B IC T D, BrfvE, AN, RO HnEZF>BH E DR LT
Ho T, FEEHPEENRKEICH 2 MBI SN T D0, AWV EFE SN D KETRITNIER
570N,

+ e i SO A S T 1

FEZERIS AL LOFEREE THRSNL DL L, OB EIEE D b DINIEE B 2 BRI
BODH I EEHRET L, FLHFER, PR L, NEBRETok, RENREE - FHEEZITV,
PRGOS S R En 5,
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BRI = — X BIREH

MEC. S531 AR 1Y = 7 b Mlc (Overseas Research Project Mlc)
10-4Q 0-0-1 REHE

WA D RS E T I BB B W THEE T 2 78EBI 2 R &+ 5. BIRBEA UL AR E SN K7
77 LAOIET, ZORB OGN ET L. HRIEHONFIL, WHRORE & L THIELWDDIZIRS. £z
FHGFHH B LOFRRED, COBAO—#HE L TXRTELbO LTS, ZORBIZKIT 2HRIEB O ML,
LA ZRZET .

(The principal subject is a research activity at universities or research agencies in a foreign country.
Any established programs in which credits and/or a degree are offered are not the subject of this course.
The content of the research activity must be appropriate as a part of the curriculum of Mechanical
Engineering. Both planning and reporting are required as a part of this course. The duration of the

research activity is normally one week in this course.)

MEC. S532 MEANIFFTE T 1 =7 b M2c (Overseas Research Project M2c)
10-4Q 0-0-2 iREHE

WSRO RFE T IIHFFERE RIS W CTHEME T 2 FRIEBI 2 50 R &3 5. BIRBEALSUIFALARE S D /7
77 LAOIEMIL, ZOBE OGS LT L. WIEEEIONEIL, BECROBHE L LTHIELWHDIZIRS. £z,
FHIFIE B L OFRHRE D, COBBO—HL L THTELLO LTS, ZORBIZRIT 2HFEEEI O LM,
WM AERLZETD.

(The principal subject is a research activity at universities or research agencies in a foreign country.
Any established programs in which credits and/or a degree are offered are not the subject of this course.
The content of the research activity must be appropriate as a part of the curriculum of Mechanical
Engineering. Both planning and reporting are required as a part of this course. The duration of the

research activity is normally two weeks in this course.)

MEC. S533 #EA IR 1Y = 7 b M3c (Overseas Research Project M3c)
10-4Q 0-0-3 BEHEB

WA D RS E T I FEEBNC B W THEE T 2 7E8EBI 2 R &+ 5. BIRBEA UL AR E SN2 K7
77 AOIEET, ZORHE OGN ET L. REBONEIL, BERORE L LTHIELWHDICIRS. £z
FHGFHH B LOFRRED, COBAO—HE L THRTELbOLT 5. ZORBIZKIT 2HEB O HIMIL,
SHMAEZRLETS.

(The principal subject is a research activity at universities or research agencies in a foreign country.
Any established programs in which credits and/or a degree are offered are not the subject of this course.
The content of the research activity must be appropriate as a part of the curriculum of Mechanical
Engineering. Both planning and reporting are required as a part of this course. The duration of the

research activity is normally three weeks in this course.)

MEC. S534 MEANIFFE T 1 =7 b Mdc (Overseas Research Project M4dc)
10-4Q 0-0-4 IREHE

WS D RKFFE TIPS WN T H R T D EIEE 2 5 &3 5. BRI ARG SN 5/ 7 1
7T LOEMT, ZORBORGIE TS, RIESHONFIL, WHRORE &L THELWHDIZIRS. £,
FAFIEB LOEZHRED, ZORBO—#HE L TUTELLDOE TS, ZORRBIZEBT HFEE OB,



4B E R RZETD.

(The principal subject is a research activity at universities or research agencies in a foreign country.
Any established programs in which credits and/or a degree are offered are not the subject of this course
The content of the research activity must be appropriate as a part of the curriculum of Mechanical
Engineering. Both planning and reporting are required as a part of this course. The duration of the

research activity is normally four weeks in this course.)

MEC. S631 A7 1Y = 7 b Dlc (Overseas Research Project Dlc)
10-4Q 0-0-1 {BEHE

WA D RS E T I FEEBNC B W THEE T 2 7E8EBI 2 R &+ 5. BIRBEA UL AR E SN KT
77 AOIEENT, ZORE ORI ET L. REBONFIL, BHROFRE &L LTHIELWHDIZIRS. 7z,
FHTFHH B LOFRRED, COBAO—HE L TXRTEL O LTS5, ZORBIZKIT 2HFEB O HIHIZL,
1Rz BZET 5.

(The principal subject is a research activity at universities or research agencies in a foreign country.
Any established programs in which credits and/or a degree are offered are not the subject of this course
The content of the research activity must be appropriate as a part of the curriculum of Mechanical
Engineering. Both planning and reporting are required as a part of this course. The duration of the

research activity is normally one week in this course.)

MEC. S632 MENIFFE 7 2 =7 b D2¢ (Overseas Research Project D2c)
10-4Q 0-0-2 {REHKE

WSRO RFE TV IHFFERE RIS W THEM T 2 FRIEBI 2 50 R &35 . BIRBEASUIFALARE S D /7
77 LAOIEENE, ZOFREOMRINE T D, EFEBONFIL, EHROFA & L THIELWLDIZRS. £z,
FHFIE B L OFRHRED, COBBO—#HL L THTELLO LTS, ZORBIZRIT 2HFEEEI O LM,
2z AL LT 5.

(The principal subject is a research activity at universities or research agencies in a foreign country.
Any established programs in which credits and/or a degree are offered are not the subject of this course
The content of the research activity must be appropriate as a part of the curriculum of Mechanical
Engineering. Both planning and reporting are required as a part of this course. The duration of the

research activity is normally two weeks in this course.)

MEC. S633 #7271 = 7 b D3c (Overseas Research Project D3c)
10-4Q 0-0-3 {REHE

WA D RS E T I FEEBNC B W THE T 2 78EBI 2 R &+ 5. BIRBEA UL AR E SN K7 1
77 AOEENE, ZORE ORI ET L. REBONFIL, BHRORA L LTHIELWHDIZIRS. iz,
FHGFHH B L OFRRED, COBAO—HE L TXRTELLOLT 5. ZORBIZKIT 2HFEEB O HIMIL,
SHMAZRLZETS.

(The principal subject is a research activity at universities or research agencies in a foreign country.
Any established programs in which credits and/or a degree are offered are not the subject of this course
The content of the research activity must be appropriate as a part of the curriculum of Mechanical
Engineering. Both planning and reporting are required as a part of this course. The duration of the

research activity is normally three weeks in this course.)

MEC. S634 WA F72 7" 1 = 7 b D4c (Overseas Research Project D4c)
10-4Q 0-0-4 KB



WD RKFFE T ITF TR I W T IR T D EIEEI 2 5 &3 5. BIREA LA G SN 5 /7 1
77 LOIEENE, ZORE OGS LT L. FRIEBOARIL, BHRORE L LTHIGLWHDIZRS. £z
FHHFEIER L OFEZHRED, ZORBO—HE L TRTELLO LTS, ZoRBIZET 28GR ORI,
4B E B RZETD.

(The principal subject is a research activity at universities or research agencies in a foreign country.
Any established programs in which credits and/or a degree are offered are not the subject of this course
The content of the research activity must be appropriate as a part of the curriculum of Mechanical
Engineering. Both planning and reporting are required as a part of this course. The duration of the

research activity is normally four weeks in this course.)

MEC. S635 #E/FZe " 1 = 7 b D5c (Overseas Research Project D5c)
10-4Q 0-0-5 {REHE

RSN O R FE T ITHFFERE RIS W CTHEM T AP FEIEE 2 50 %R &35 . BIRBEASUIALARE S D/ 7 1
77 AOIEENE, ZORE ORI ET L. HREBONFIL, BHROFRA & LTHIELWHDIZIRS. F-,
FHIFIER L OHEERE D, ZOBBO—H L LTuTEL b0 LT 5. ZORAICET 2UFEEEOHIRIE,
S ARLZETS.

(The principal subject is a research activity at universities or research agencies in a foreign country.
Any established programs in which credits and/or a degree are offered are not the subject of this course
The content of the research activity must be appropriate as a part of the curriculum of Mechanical
Engineering. Both planning and reporting are required as a part of this course. The duration of the

research activity is normally five weeks in this course.)

MEC. S636 ¥ENIFZE7 1 =7 b D6c (Overseas Research Project D6c)
10-4Q 0-0-6 {REHKE

WS DO RFE T IIHFZERE RS W THEI T 2 FRIEBI 2 50 R & 5. BRI AR R E Sh D /7 1
77 LOEME, ZORHEOXEINET L. HREBONEIL, BERORE L LTHIELWHDIZRS. £z
FHEIH B L OFRHRED, COBBO—#HE L THTELLO LTS5, ZORBIZKIT 2HRIEB O HIMIL,
6z AL LT 5.

(The principal subject is a research activity at universities or research agencies in a foreign country.
Any established programs in which credits and/or a degree are offered are not the subject of this course
The content of the research activity must be appropriate as a part of the curriculum of Mechanical
Engineering. Both planning and reporting are required as a part of this course. The duration of the

research activity is normally six weeks in this course.)

MEC. T632 #M Tt A5 3IEE E— (Special Exercise for Working Adults in Mechanical Engineering I)
1~4Q 0-1-0 EHEHKE
HEANRFERET 7 7T LOFAER, BhHOBEBTHEICRNT, BHODOMET —~IZBET 2 8 EMNFE 217 9.
(Students in graduate program for working adults learn by himself about his own research topic at his

workplace and/or home. )

MEC. T633 #$MR T2t AKFRIEEE — (Special Exercise for Working Adults in Mechanical Engineering II)
1~4Q 0-1-0 {EEHKE
FBRARFET 0 7T LOFAEDR, WESLHTEICBNT, BHODOWET —~IZBET 2 8 EMNFE 2179
(Students in graduate program for working adults learn by himself about his own research topic at his

workplace and/or home.)



MEC. T634 #R LS ANRBIEEE = (Special Exercise for Working Adults in Mechanical Engineering
I1I)
1~4Q 0-1-0 fEEHKE

HRANKRFRT 0 77 LOFAER, BEXCHEFIZBNT, BLONET —~ICH#ET 2 B EFE %2179 .
(Students in graduate program for working adults learn by himself about his own research topic at his

workplace and/or home. )

MEC. T635 MR L7t AR EBR#E— (Special Experiment for Working Adults in Mechanical Engineering
D
1~4Q 0-0-1 1EEHKE

FHERANKRFBE T 0 7T LOFAEN, BhLATHEICBWNT, A LOMET —~ I 5 FBRCMT 72 £ 21T
7.

(Students in graduate program for working adults conduct experiment and/or analysis about his own

research topic at his workplace and/or home.)

MEC. T636 ##g T34 AN45BEBRE — (Special Experiment for Working Adults in Mechanical Engineering
II)
1~4Q 0-0-1 {EHEHKE

FERANKRFBE T 0 77 LOFAENR, WL THE BT, A LOMET —~ I BT 5 FBRCMT 72 £ 21T
7.

(Students in graduate program for working adults conduct experiment and/or analysis about his own

research topic at his workplace and/or home.)

MEC. T637 MR TPt AR EBR#E = (Special Experiment for Working Adults in Mechanical Engineering
I11)
1~4Q 0-0-1 {EEHKE

FERANKRFBET 0 7T LOFAEN, WL ATHE BT, A LOMET —~ I B 5 FBRCMT 72 & 21T
7.

(Students in graduate program for working adults conduct experiment and/or analysis about his own

research topic at his workplace and/or home.)

MEC. 2491 H¥HRT*#3#%2 S1 (Seminar in Mechanical Engineering S1)
1~2Q 0-2-0 EHEHKE
{2 DFEPMELTRCHIZE L U TRIE SN T —~ IOV T, MIEEBR IR CREENT R L 72— &
21T 9. if:, [F—WFFEE N OO ZEAENT O WFFEEBR LB CREENTTE L Y 2 — 2GR 5. 26 D0RK
Rtz UTC, MEOH#ED T, EROBIN, Fmoikle L2 ERmTs.
(Each student provides progress report and/or literature review on his own research topic for master
thesis. In addition, students listen those of other students in the same lab. Every students learn

way of proceeding research, presentation skills and discussion manners.)

MEC. Z492 #M T %22 F1 (Seminar in Mechanical Engineering F1)
3~4Q 0-2-0 HEHE

il 2 DFAPME IR CAFIE & UTERE SNLTET — <2 oW\ T, AFEERIR LR S ORI L U 2 — 72 &
2179 if:, [F—HFFEEN OO FAENT 5 WFFEEPR LR ECEENZE L 7 2 — 2 GET 5. b DRR
RFtim @ U T, WEOED T, RO, S LR E2BERT 5.



(Each student provides progress report and/or literature review on his own research topic for master
thesis. In addition, students listen those of other students in the same lab. Every students learn

way of proceeding research, presentation skills and discussion manners.)

MEC. Z591 H¥tRT*#3#%% S2 (Seminar in Mechanical Engineering S2)

1~2Q 0-2-0 fRHEHKE

2 DFEPMELIRCHIZE L U TRIE SN T —~ IOV T, MIFEESR IR ECREEN R L 7 2 — e &
21T 9. if:, [ —#FFEE N OO ZEAEDT O WHIEEBR LI CREEMTE L ¥V 2 — 2GRS 5. ZhoDRK
Rtz U T, MEOH#ED T, EEROBIN, Fimolikle L2 ERT5.

(Each student provides progress report and/or literature review on his own research topic for master
thesis. In addition, students listen those of other students in the same lab. Every students learn

way of proceeding research, presentation skills and discussion manners.)

MEC. Z592 M T 2¢:# %2 F2 (Seminar in Mechanical Engineering F2)
3~4Q 0-2-0 HEHE

il 2 DEEPMELTRICAIIE L L TRIE S NIZFTET —~ 2 oW T, MHEER SRS CEENIE L ¥ 2 — 72 &
21T 9. if:, [ —WFZEE N DML O FEAEDAT 5 WIFEEBR VR ECREENTE L ¥V 2 — 2T 5. 26 0RK
LFfiz il T, MEoED S, BROBAN, FimoikEk E2ERT 5.

(Each student provides progress report and/or literature review on his own research topic for master
thesis. In addition, students listen those of other students in the same lab. Every students learn

way of proceeding research, presentation skills and discussion manners.)

MEC. Z691 ##: T.2#:%2%% S3 (Seminar in Mechanical Engineering S3)

1~2Q 0-2-0 +RHEHKAB

%2 DFAEPME LR ICFIE L LU TRRIE SIVTZFE T — = I8 oW T, FRER R R A Mt L U 2 — 72 &
2179 if:, [F —BFFEEN DO FAAEDAT 9 FEEBR IR ECBEEME L 7 2 — 2 WG 5. ZhbDRR
LRz @ T, MROED T, BROEI, FRmoTEREEZERTS.

(Each student provides progress report and/or literature review on his own research topic for master
thesis. In addition, students listen those of other students in the same lab. Every students learn way

of proceeding research, presentation skills and discussion manners.)

MEC. 2692 H¥#RT*#i#%2 F3 (Seminar in Mechanical Engineering F3)

3~4Q 0-2-0 {HEHE

{2 DFEPMELIRCIIZE L U TRIE S NHFFET —~ 12OV T, MIEEBR IR CREENT R L 72— &
21T 9. if:, [F] —WFFEE N OO ZEAENT O WFFEEBR LB CREENTTE L Y 2 — 2GR 5. 26 DRK
Rifam Al U T, MO, EEROBIN, fmolikle L2 ERnT5.

(Each student provides progress report and/or literature review on his own research topic for master
thesis. In addition, students listen those of other students in the same lab. Every students learn way

of proceeding research, presentation skills and discussion manners.)

MEC. Z693 M T %22 S4 (Seminar in Mechanical Engineering S4)

1~2Q 0-2-0 {EEHKE

il 2 DFAPME IR CAIE & UTERE SNTET — <2 oW\ T, AR IR S RS L U 2 — 72 &
2179 if:, [A—HFFEEN OO FAENT 5 WFFEEPR LR ELCEENZE L 7 2 — 2GR T 5. b DRR
RKFtim @ T, WHEOED T, RO, S hiER EXERT L.



(Each student provides progress report and/or literature review on his own research topic for master
thesis. In addition, students listen those of other students in the same lab. Every students learn way

of proceeding research, presentation skills and discussion manners.)

MEC. 2694 H¥tRT*#i#%C F4 (Seminar in Mechanical Engineering F4)

3~4Q 0-2-0 FHEHB

2 DFEPMELTRCIIFE L U TRIE SN T —~ IOV T, MIFEESR IR ECREENT R L 72— &
2179 it, [ —#FFEE N OO ZEAEDNT O WHIEEBR LI CREEMTE L ¥ 2 — 2GR T 5. T o DRK
Rtz U T, MO, EROBIN, Fmoikle L2 ERmTs.

(Each student provides progress report and/or literature review on his own research topic for master
thesis. In addition, students listen those of other students in the same lab. Every students learn way

of proceeding research, presentation skills and discussion manners.)

MEC. Z695 M T %% %C S5 (Seminar in Mechanical Engineering Sb)
1~2Q 0-2-0 {EEHKE

il 2 DEEPMELTRCAIIE L L TRIE S NIZFTET —~ 2 oW T, MHEER SRS CEENIE L 7 2 — 72 &
21T 9. if:, [ —WFFEEN DM O FEAEDAT O WIFEEBR LR ECREENTE L ¥V 2 — 2T 5. 26 0RK
LFfiz @ U T, MDD, BROBAN, FSimoikk E2ERT 2.

(Each student provides progress report and/or literature review on his own research topic for master
thesis. In addition, students listen those of other students in the same lab. Every students learn way

of proceeding research, presentation skills and discussion manners.)

MEC. Z696 Mk T.2¢:%2%2 F5 (Seminar in Mechanical Engineering F5)

3~4Q 0-2-0 FREHE

1l %2 DFAEPME LR CFIE L LU TRRIE SALTZIFE T — = IZ DWW T, R IR A OBt L 7 2 — 72 &
21T 9. if:, [F —BFFEEN DO FAAEDAT 9 WFEEBR IR ECBEEME L 7 2 — 2 WG 5. ZhbDRR
LRz @ T, MROED T, BROEI, FRmoTEREEZERTS.

(Each student provides progress report and/or literature review on his own research topic for master
thesis. In addition, students listen those of other students in the same lab. Every students learn way

of proceeding research, presentation skills and discussion manners.)

MEC. C431 A B HF 5 Mechanics of Composite Materials)
19 1-0-0 #& = R

BAMEO T THIEIE TR b 2 1 STV D HEIRILIE A AEE (FRP) DRIEE, MDA % — F L TRy
PEDYBNO RGN F %W D . MEDITSHSE BE LIZZEROH LWE 2T by . IO R#ERGHEIZ
DWTHHIBHRBZ 2 2R/ L, REFFIECHET IBEEZIRGT 2. ELA— b LTEE D7D 0B /N
TANEERT DD ENER LI TELLIICLRLTND.

(This course deals with anisotropic composites as structural materials. The students who want to take
this course should have learned mechanics of materials and the basic concept of theory of elasticity.
The composite materials dealt with in this course include anisotropic elastic modulus and anisotropic
strength. The concept of design of the composite structures is the main theme of this course

Composite materials are applied to aircrafts, automobiles and robots. As one of the advanced design
tools after the conventional mechanics of materials, design of anisotropic materials is dealt with in
this course.

In the designing of composite materials, designers cannot have published fixed material data. The



composite materials have different properties when the components made from the composites are fabricated
with different method. The designers have to pay attention to the factor of safety from the fabrication
method of the composite components. In this course, students will familiar with the mechanics of
anisotropic materials. For the carbon fiber reinforced composites, tensile strength is different from
the compassion strength. The course deals with the design of these strongly anisotropic materials. In

addition, design of plate buckling of anisotropic composite plate is dealt with in this class.)

MEC. C432 Structural Integrity Assessment (REiGEREEM:EEM 4550
2Q 1-0-0 EBEEFE KL L HEHIZ (Mizutani Yoshihiro)

When designing a machine or structure, in order to ensure its structural integrity, it is necessary
to assume a crack generated during in—service and the initial defect in the structure material. In the
case flaw is detected during operation, it is necessary to assess the integrity of the machines and
structures by fracture mechanics methods. After reviewing the basics of fracture mechanics in this course,
structural integrity assessment methods used in various engineering fields will be introduced . In the
course, students will learn, for example, stress intensity factor, the crack tip plastic zone, fracture
toughness, fracture resistance, Dugdale model, J integral, failure assessment diagram, fatigue cracks
stress corrosion cracking, safe life design, fail-safe design, damage tolerant design e.t.c.. In the
first class, past failure accidents will be recalled and review the knowledge of engineering materials
that engineers learned from the accidents. Starting with the second class, fracture mechanics
parameters, the stress intensity factor, J integral, fracture toughness, and the failure assessment
diagram required for structural integrity assessment will be introduced. A concept of structural

integrity assurance of machine / structure in both the designing phase and the in-service phase are

explained.
(B S L <1 3HEY 23T 2 BICiE, T oE@e 2 RIET 7291 %ﬁﬁ$@@@ﬁ%&ﬁﬁ$ﬂ%
T HEREAMET D ENNEL D, 7o, EATICHREIRIE SN HGEITIE, BENFRFECI VK

W L OREEY DR RMEZ LD TR T 2 LWER & 5, iﬁafiﬁ%ﬁ%@%h%f B L7oI, BRx 7o B
TITHO TV B 4t £ﬁ®$%%mﬂ¢éOAW%&%%EEi W DIERBRH, & R Ieim B I, R
AR, Dugdale model, J FE4y. MEEFEAMAREN. #2597 & &, IS EREFI, ﬁéﬁﬁaﬁ\7:%wﬁ~7
ﬁﬁ\ﬁgﬁ@&#tkfké

AEZTITII LD, BEL %ELM%%%L%®M%$&$W%EDLD T V=T BNERN AR
Bk ’Fﬁ#é%ﬂﬁ%%& WIT, FITHEICEZAHRBAET LG EMR L LT, MERAEMETmICSLE L 72 D)8
DIYEREEREL, T A8y, TR, MOERTAMMRIXISE & | AR & IS O RR G B Jo L ONE T BERS 12 36 1) 2 At 4
HLRFEDE X i ERT 5, )

MEC. C433 [E{ABN /)45 (Solid Dynamics)
3Q 1-0-0 HE W R

BEICR DB ) F D FEEFE B WTHEE LoD 5EY - [EiE, #hoaCy, Loy, 7K@yl
L7226 OIRENTINA T, 228 & THITHE D WBIORHE &\ 9 @R 2B R O BLRRAY S 207 (3R 15 00 Fif
ELTHHADHBM TH D, £, THICHE L TRIEERZARRET 2 KENC T 2 AR E 2 513, B Lyo
AL BT, P THIFERS 2 & OB THORIKN SIS T 2 AN 2B TH 5. S 6IiE, HERIZ K 268
DOREFRCMEL, TR BRI K DMRBOME L RS BRDIBEAH Y, ThEBRT 572010 bEZE & HH)
CREICET 2T EETH L. ZORETIE, INLOM@ERT, SOIUISHTLHEL#ERTS.

(In any undergraduate courses of Mechanical Engineering, students should have learned Mechanics of
Materials and Mechanics of Vibration dealing with tension/compression of rod, torsion of shaft and bending

of beam. In addition to such knowledges, basic knowledges of transient phenomena (impact and wave



propagation) of such structural elements are also commonly important in Mechanical Engineering as well
as in a wide range of Science and Engineering (ex. Seismology). Moreover, the knowledges about impact
and wave propagation in solids are important to understand fracture and damage of materials due to impact
that have many different aspects compared with static ones. This course provides such knowledges and

their applications.)

MEC. C434 RIEM DERLMEE 22— DL LOFFE (Sciences of Structural Safety and User’ s Security)
4Q 1-0-0 R FR HiE

WEMOFRGFHIEL LTT7 = — b —78GEH, HEFFAERG MEREMERIERENRH D 328, Zhbidd
NTERIIKT D HF T NSO OT Fu—F T, flt, [0 24 LW OISR HEL L TE TWETA,
CNEHRLZLEELIFTEDLDIICRRLDOTL & 90 AEZTIIHIOIL, KeEZRY & REEOEBRILEIC
ONWTHEUET, RIT, B0 L BR E TOHFP R, FEwm. Bimm L TWD Z L 2k E
Z. ZOREAMEIZHONTHEDY, IR EET/MELET, BRI, TOETMITESE 200 FFTHHHARET
DETNOEALERELDONTHA L7 R LTEDLX, ETAVOELETLELZ LIZLY 2B —F DR
LEIBBRLTWDONEBE L., £NZ2RKFHIR O T TS HEFIZHOWTHUET,

MEC. D431 {E®) - ZEE3 1453 (Advanced Sound and Vibration Measurement)
19 1-0-0 N R HEEIR
[Ez O]
7 — U AT, IREVZINIC IS T DRI 2 SRS - HEO ST O IEREIZ OV TR L, EERORIEREEAK D
RENSCEHFEOFHNZOWTHERT 5.
[anu]
B ORI E OIRE) - FEFHNC & 5 FAR ORISR O 55T IS S 22 i e 2 B 1595
( [Course description]
The course teaches Fourier analysis, self/mutual correlation and criteria as the basis of vibration/sound
analysis and diagnosis, vibration measurement of a rotating machine, sound measurement
[Aims])
Students learn the basis of vibration measurement and how to detect unusual vibration/sound and diagnose

it.)

MEC.D432 w—% %A JX 27 A (Rotor Dynamics)
20 1-0-0 EJE LM B

A#ERETIE, QA =205 E DV IREIZH 5 . X EIRRLRIEAIT EE S L7 RIS R CTHIlE n — &
DOIEF TR & XHIET DO, R EICHRERPFLES D L EORNLERY, Yy A uhReBET L&
T OfEBOREE, FEETT RRINE TR SN2 E OIRB~ DRI O W TR LET,

WA n — % OFEE HFRADNCEPNLMEE, EEOSNEDL Y IRBOBRZ MEICHEET L 2 Lic kv, [ig
EKDOSNED VIR LS THIEE HBRAOM L EEOBL LHEPDTTERIOLND L OITRD £

(This course focuses on the whirling vibration of a rigid rotor. Topics include the equations of motion
of a rigid rotor in the absolute and rotating coordinate systems, the comparison of two solutions
corresponding to these equations of motion, unstable vibration in the case with some damping, critical
speed of revolution in the case that the gyro effect is considered, and the whirling vibration of a
non—isotropic rotor.
In this course, based on a clear understanding of the relation between the solutions of equations of

motion and the actual whirling vibration, students will be able to recognize the relations between the



solutions of equations of motion and the actual motion not only for the whirling vibration of a rigid

rotor but also for other phenomena.)

MEC. E431 Thermodynamics of Nonequilibrium Systems GEFH#RDESIZE)
1Q 1-0-0 HBHEKE ML B— H#EIE (Murakani Yoichi) 3B — #d% (Horioka Kazuhiko)
Non—equilibrium thermodynamics, which is increasingly becoming important in the field of mechanical
engineering recently, provides useful theoretical framework toward various transport phenomena in
advanced technologies such as fuel cells, secondary batteries, thermos—electric conversion, and plasma
technologies. Specifically, this theoretical framework provides a set of equations used to systematically
treat multiple transport processes (e.g., transport of heat, mass, and electrical charge) that proceed
simultaneously in the same space and interactions among them.
The aim of this lecture is to have students effectively learn the contents of this course first by
introducing the theoretical framework and equations employing basic engineering problems as examples
and then by applying them to specific engineering problems

GRS 21T, EBBRICE W TR A TR > TE TS, Zhud, PREHER - “ReEm - BVEZR R
fiv « 77 X~ Hefi g & OSENREAMNIT I 1T kB ATk L TR I R BRI VO A%2 B 2 5% Th
5. RIS, IEPME)FIE, R UM CRRICAE TS, R 288 )IChkd 2 E5komsine & - »E
- BAEIER L) L ENDOMOMAEEMNZERINTER Y 5 DICKER, —#HO Rz R 2.
AGEFIL, FPRAMEN R MR 2 FUI W22 S EER &L HRRAROEAZITY, W TZEA L OB T
FHMBE~OISH 2R L, ZMEICARENR LRI FESEL 2 L2 E LTS, )

MEC. E432 Properties of Solid Materials ([E {414 )

30 1-0-0 EFHFE AL B #BdR (Murakami Yoichi) fRfE —BE #E#UR (Fushinobu Kazuyoshi)

In mechanical engineering, because solid materials are used in various situations from fundamental to
application, understanding the properties of materials is highly important. Particularly, it is often
desired to possess sound knowledge about thermal properties (thermal conductivity and specific heat)
and optical properties based on understandings of the microscopic mechanisms that give rise to the
macroscopic properties. Furthermore, it is important to make a right judgement on whether the theoretical
framework one should employ toward a specific problem has to be quantum—mechanical or can be classical.
Students are expected to establish such understanding and ability by completing the contents of this
course.

(Bt 2 TSR SIS D72 D ik &2 7o 5T CHEAH B 24 0 7o, MEMPEOBRII S D) TEHETT .
2, TR F —OBEBEEITPIRZEEA, oz A7 5HEARCHMN LEffr 22060 & 325, BRI BRI
MR %, Bt (BMmERE LAY B L OIS W TiE, 05 Otk E 4 U 2 HE O fIE B R (2 S
WA A LTS Z &2, LIFLIEEERET. 61T, FEZEIY #9 BRI, Auvs Xz Bimn
PN HTHGRIC L 2O TIVDD, HLEVIFEFRICLDbDO TR TTR b2V DN, OHZIEL 2
T ELIFE OO TEETT.

AREOERICLY, ZEEZZOX O RME LN ZEBET 52 LM nEd. )

MEC. E433 Advanced Thermal-Fluids Measurement (ZAHif4GumzEtil)

4Q 1-0-0 HEWE KB B ¥ZI2 (Kikura Hiroshige) #HiE HEHE HZIZ (Saito Takushi)

This course lectures the measurement techniques for thermal-fluid field. Concretely saying, important
points for the measurement, such as application of physical property, addition of markers, use of laser
beam, are explained with appropriate examples

By understanding the essence of this course, student can apply the measurement techniques to precisely



analyze thermal-fluid phenomena that is important in the energy engineering and materials processing
(i<, MBS, RS OFFELHHT 2, BEMITE, FHIENE T 2E0F M, BEIZET

fev—H—DHAN, KL L TOL—YF =R L, EEOFHANCHLERRA > MM REd & & ISR T

Do

TS OREEZFMRIT, TR X E0lE S A CEEE L A D AREN R S A FEANCR TS 2 L Io%aT

2 )

MEC. F431 Computational Thermo—Fluid Dynamics (GHEZAFIESIF)
20 1-0-0 B4FEIFE WA B WEHEE (Horiuti Kiyosi) ¥ $% W#® (Xiao Feng)
This course focuses on the numerical analysis of thermo—fluid dynamics which constitutes one of the
fundamentals in mechanical engineering. By combining lectures and exercises, the course enables students
to acquire the ability to apply the achieved knowledge to solve numerically the application problems
in thermo—fluid dynamics. .

(BRI 3 L2 S T DRERTEZ I O L CREB L R 2 BELHMOBETHY . ZOHELTIE, F#HTH
15 L7 B ) 22 D BLffE D LA 22 l~ D B 2 B R L BR300 2 BAEFHREIE RIS T & 2 hE
EHIATET, )

MEC. G431 #M I T% (Mechanical Processing)
20 1-0-0 EHRE BA MR FH = R
BRI TIE D JUEE & SE R BT B0 2 FEAFR A EGT 201, £, M Lok, TIEMME OIS -
PR - VAT LR, LHEOME - fiEB KO LEMEHZOWTHS, 618, EHOBLED bMES XL OE!
& OB AR L, BRI TIEC O W T HIEET S, BN TiEE UCITWAn T, prEnLT, #im kg
Y B 5.

(This course focuses on mechanical machining, and covers the fundamentals of machines, tools, materials,
and behavior of process. In addition advanced machining process are explained. This course introduces

mainly cutting, grinding, and surface finishing.)

MEC. G432 BN %2 (Metalforming)
30 1-0-0 EFEF MR HR KT HER #HR

(2] &EMEORERN N TIED —2>TH 2 MMM TIZ OV T, £ OHEARFIH I L OREIN LEFIZ OV
TiHhFRT Do

[R5V ] BN TIERVEL 24 L b bBED RN LM & L TLENIIESHA STV S, 20
AR AR AR L, S OICEMNRREENROFM BT 2 2 LICk, B0 DV hEHITE
FHZEEEHFELTND,

([ Overview ]
As for the plastic forming which is one of the typical processing method of the metal material, the basic
principle and the typical metalforming technologies are lectured

[ Aim ]
Metalforming has long history, but is widely used in industrially as the most advanced processing
technology.
The goal of this lecture is understanding on its theoretical system and practical manufacturing

technologies to achieve true ability of manufacturing.)

MEC. G433 #2A T % (Joining)
4Q 1-0-0 fefE TEA HeBR Lk BN HEBER
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AR OEMBESREEN L THEATIDEENTODRETH D, G2 AR N TI2DITIIM L0
TRF=PEDIL, MR E L TEEREICHEENTER S D, Mo/ 752 ik & LTUDE%ﬁT NI SN
MHAHE, THEWE, M REEAZZELE L CLE S DOT, BIEOHEGFIELR/E L 2000 TR T 2, TO®RIZ, i
ERBICRY OO b L EEEGEINCE L THHRETT 5. BERIITIT, REAHE, BEEAIORE, HEHMDI%E
HIRRE, MHAPEDRAL « fREE, 36 KOS AT DT L2HEICOWTHE L, WMEIiE & L TRBER
PR A EINICET 2 a BHGT 5.

(It is necessary to join components of manufactured goods in production. Joining is the technique to
generate the interaction at the faced surfaces of two materials, and the end of the process, interfacial
structure was obtained

This course focuses on the classification the joining method with the heat source, deformation, melt
reaction and so on. Topics include welding, friction stir welding, diffusion bonding, brazing, soldering,
gluing, adhesive, surface treating. Students will experience the satisfaction of the solving welding

model, grain boundary model, durability, fatigue, and creep deformation. )

MEC. H431 Advanced Mechanical Elements (JEiutSMRELSR)

1Q 1-0-0 4EEHFE A 1317 #d® (Iwatsuki Nobuyuki)

The course offers the knowledge on kinematic and dynamic analysis of planar and spatial link mechanisms
and methods to control redundant and over/underactuated mechanisms.

The characteristic of motion mechanisms affects the performance of advanced mechanical systems such as
robots, which students learn in Mechanical Engineering Course. It is thus required to quantitatively
evaluate the characteristic and to design and control mechanisms based on the evaluation criteria. For
this purpose, students will understand how to analyze the kinematics and dynamics of planar and spatial
closed—loop link mechanisms by utilizing the systematic kinematic analysis method and will experience
to apply them to kinematic and dynamic analyses and motion control of redundant mechanisms, overactuated
mechanisms of which actuator inputs are more than mobility of mechanism and underactuated mechanisms
constrained by elastic elements.

(RFERTIE, FlEBLIOZEMY 7L R0 B, ZOE&FMT - B FlEz@R L, S6icEn
b DOHEFERIZES W T, TLEMED & 2 BRI B O R B 2 Bk CAT o @S 2 3258 2 B HIEH FiEICH
WTHIRT 5,

TFBeb R TR SR L TRV ) Ry Mg E‘OD%L&&%HJZVX-?M’%V’C, ZZICHVWLR TN D IE
@3*&1‘%@%&%>/7\7A®$ Ex AL L ¥, £ OEENRVERELIZ FTREIC LT, ZAUCES SHERGETH 2

TEB K 24T O BENRH Y £, DDz, Fim S ZEREAL—TY /74%%*%0)/&%&@75*0;&%%@@@%
ﬁﬂ‘ﬁ BT FE AL, ThODISHE LT, IURABELZ AT 288, HHEIS L THRET 7 F =
T2 DEVIET 7 F o — 2, BHEORE LS SREAE O EE) AT - B ) AT & 2 D D Rl 72
EEN I RIS W TEE L E 9, )

MEC. H432 < /VFHRT 4 AT L (Multibody Systems)
2Q 2-0-0 KfE BB g e EH HEBR
BB & X EARMICEE O R ZMAG OB SN A2EETHY, TNOPHAEET5 2 & THRIEEZ L
TWa. Thbb, wAVFRT A VAT ATHD. AEHRIL, ZOEEOESR) & HIEICBET 2 1FEaHy, RIS
IR B A KA TR ELAED D,
1. ZHE AR
2. MEY 7%
3. JHE@JJJ??:EE@JJJ%
AT ORS W, gL HEOHKIEEZTLE LT, BMEI Y Y a—H &l o =8N b v CRRERRAT O

-11-



HELGRLTFEIELZ LT, BRI IETHIZOITIEL 2L THD.

(A11 machines are Systems which inevitably consists of multi number of mechanical parts relatively linked
and connected. That is, Multibody Systems. The relative motion of the mechanical parts creates the
motion and function of machines. This course is to lecture the motion, mechanics and control of the
systems as follows:

1. Multi particle systems
2. Rigid body link systems
3. Dynamics and inverse dynamics
The aim of this course is to give students enough ability to solve the mechanics of multibody systems

by means of not only lecturing but also offering some exercises using computational analysis.)

MEC.H433 A% hm =2 XH# Ll (Mechatronics Device and Control)
3Q 1-0-0 L 3L B

KHFETITET, AV =S AERO—FETHL TV U Z R EICHNOI TV DHHE Y LT L, %
D RIS R EDRATIEIC O W TR T 5. E72, BERT 4 A7 O~y FALEROEBICRE S0 DR R
DR DO HIRALE R OFIEIE IOV TR T 5. S 51T, HlEHSOEBUTANRT V2 VR GHER b N HE
< IR EEHEEIEIZ DWW T B AT D .

(In this lecture, mechanics, dynamics and control problems of electromechanical system such as printer
and hard disk drive are presented. Examples of topics are paper transport characteristics of paper
transport mechanism, access control of positioning mechanism of hard disk drive. Examples of control

systems technology which are useful for realization of actual controller are also introduced. )

MEC. H434 Advanced Course of Actuator Engineering (Jtig7 7 F=xT—4H)
30 1-0-0 HEERIE B% F— #IT (Suzumori Koichi) HH Fnih #Hd2 (Yoshida Kazuhiro)
Actuators are significant elements to drive mechanical systems. Due to the multiple requirements and
the development of advanced materials and processing technologies, the development and application of
advanced actuators are required with high-performance and/or availability in extreme environments. In
this course, piezoelectric, electrostatic, fluid power and shape memory alloy actuators with different
working principles and soft and micro actuators with different functionalities are taken up and their
working principles, performance, control methods and applications are explained. The fundamentals of
advanced mechanical engineering are covered
As key technologies in mechanical engineering, this course aims at building a fundamental of advanced
mechanical engineering by offering technological information of various advanced actuators with
different working principles and functionalities

(77 Faxz—Z I IMBEEORBEIRE R BEQRERTH Y, WROSEIZE b BREROZKIILL,
EHERE LM B O I KON LHAT OMERIZ L v, mtlee, mrERe, 73RSV ERREDENT 7 F 2o —
Z OB LA RO LN TN D, KERTIE, BB FADBRR LT 7 Faxz—4LLC, EET V7 Fax
— 4, WET IV Far—4, WET 7 Farx— 2 BIWERRLEG®T 7 Fax—F %, FIEEENRERDT
JFaxz—R L LTV I NIV Faxz—2BL0~vA /077 Faxc—2%RY LT, 26O {ERE, PEEE,
HlE Tk, BELOSHIZOW TR L, Jedmbil L8/ S T & 2 8k 2 23 %,

AHEFTIE, BB K OMERENERN A 2580067 7 F o = — X ZigIA < HY B, 2406 OB Fnik 4 #2
L, SeimbdtR Lr oA ED AR E T 5, )
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MEC. J431 #B¥E& el (Ultra—precision Measurement)
3@ 1-0-0 R TE IR B K B EW BA HEHER i

SEbmtER 53 B 12 B W TR AT R 2R RS B TR AR FHANC B - 5 FoAR ik & A MALEINE O I & 57 A T21%, BN il dt
AGEHINE, EAM T v — 7 HEMEE, R L —I5HH, SREEBENR ST LT, B & TSI
T 5.

(This lecture focuses in understanding fundamentals, data processing, and practical method, like stylus
method, scanning probe microscopes, LASER metrology, and motion accuracy in ultra precision form

metrology. )

MEC. J432 #B¥E5HHE & £ DHlfH (Mechanism and Control for Ultra—precision Motion)
4Q 1-0-0 EL B B L B AHER

AR T, BB LESCROCISE, =ocllEfz &, EEoIEME S 23 20 O AR RIRS
LGB R OFEEH & Fpik, REHTFIE, £ L CE OB L W IEE) > 27 AT HEE R R N E B, W7k x
L, FoORMHBMERNTT 5.

EEEDER)Y, AP OEELMETH Y, TORBUTITHREOKMOMEZ &V FEMmICEg L, k5
TENRETT. ZOHERONL WL, TOID DKM & RN A SO H I L TT.

(This course focuses on mechanisms for precision / ultra—precision motion and explains the basic
structures of the mechanisms, the kinds and the characteristics of their components, the design
techniques, measurement techniques and control methods for precision / ultra-precision motion. Their
use trends are also introduced. The mechanisms are key components in high grade machines, for example
ultra—precision machine tools, exposure tools, coordinate measuring machines.

High precision motion is a fundamental and important machine performance and requires designers to
correctly—understand and solve the problems of actual machines. This course aim is to get students to

know the basic knowledge and develop the basic skills for it.)

MEC. L431 Human Brain Functions and Their Measurements (b b fMtne D B & 5]
3Q 1-0-0 fRFHEE BE BT MBdR (Yoshida Takako)
Robust, qualitative, psychophysical assessment on the relationship between the physical environment and
the user’ s subjective experience is one of the core skills to optimize the machine usability, design,
interface, etc. This course focuses on the latest brain science topics related to it and show some of
the methods and limitations to assess the human internal process

(DE B IFEIC XY 22— O BEARER &L A SRR OW I EO MG Z v A2 R BICIET 2 2 &
1, BEROBENLHIRLT VA U E R REET DT OOEERFIRO—2>TH 2. Z 2 TITLHEWHANNE IS
SR F DR OFEEZ BT 5 L RRIZ, b b ONRRELERE 2 FHIT 2 Fik & £ oEEGHR TORH, R
Raidkmd D, )

MEC. L432 Human-Centered Design (A[H.LEEHT)

4Q 1-0-0 4F4E#FE MOUGENOT CELINE #£##% (Mougenot Celine)

This course provides an overview of human—-centered design approach for technological innovation.
Human—centered design begins with a deep understanding of people and cultural/social contexts of
innovation. Students will learn how to understand human needs, behaviors and cultural/social contexts

explore and develop design ideas that are suitable in these contexts.

The aims of this course are to develop an appreciation for design theory and develop skills in the use
and application of a variety of

human—centered design methods.
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(This course provides an overview of human—centered design approach for technological innovation.
Human—centered design begins with a deep understanding of people and cultural/social contexts of
innovation. Students will learn how to understand human needs, behaviors and cultural/social contexts
explore and develop design ideas that are suitable in these contexts.

The aims of this course are to develop an appreciation for design theory and develop skills in the use
and application of a variety of

human-centered design methods.)

MEC.M431 FH L AT LT P A~ (Space Systems Design)
1~2Q 2-0-0 Hak Z=BF B AN E&E

WRVAT LTHE, UNMUERV AT AEI vy v arTATT) £720% [FHEEDO X A F I 7 28 LOHIH)
IZOWT, FAEHDLDOREERVLRE., M2, NERARSCSEER A MRHEME L 2 bR 2 ED D, FH
BflfE a7 2 FOBRERE 2 T A M SICERICSM L TELEZRE, RIETH5Z2 L2 1>OREET D,
2y hVATATIE, ERVATARFOGHTHL e v FOFRE FARB IO LiIFEH oL =
T UBRRBREERABR, vy MT EPEELY MBEEZ LI RN LM T 5, VAT AREFFIE vry MA Y
VU, SR RS ERS MEEORREICOWVWT, —HEou v MERFHOME & AL EESE S,

MEC.M432 FHI%ERER 2 =7  (Practical Space Engineering Project)
1~2Q 1-1-1 sk Z=BF R ol #HE E REA F MEER

ANTHRET VOG- BUE - T EFEBRZE U T, RS, BEmRE 8L RERRVITOS NEZ@C T, FH
THHROERE o 2BL 0T a2l h~vRX VAV MOFEERETLIL2EELT D, FHI vy v a v
DREENZIE, PRI BT SN MBE RERED - SIBOR R 6T, RN T 0P =7 FETHNLER R TH
L. AEETIE, INLETESGLTELFHLAOMMAKRENE LAZERYE - 774 FERICHKT. Blim L 2K
DORR, IHEEZ+SICBREL, T— AR DN T a2y NEITHEFIZE TS, £z, vl y MTE
OGN - W, BHRERFELZB LT, ZRAVETERZ/HOALICH LT, BoDEZ 22580, HF
PR 2R ), LR THEEZERT LRI EED,

(See the corresponding item written in Japanese. This lecture requires strong communication skills in

Japanese. )

MEC. M433 Space Systems Analysis A (FHIV AT AT TV RA)

3Q 1-0-0 BHEEE I B WHEHIE (Furuya Hiroshi)

The mechanics of spacecrafts is treated to analyze the dynamics of space satellites, deployable space
structures, linked space manipulators, and etc. Active control of the multi—body systems in the space
environment is also introduced. The treatments of kinematics, generalized coordinates,
holonomic/non-holonomic constraints are discussed.

(FHES AT MBI AEEYOBFEICB T, A THESCKEFHESEY, b5 WILRBETFH#ED > X
T LOREAREE e b NSRBI BT 5 2 SIXEETT. RERTIE, 2O0MVBOEHEL 0D
YT RT 4 VAT DAOBFHIRN & FE IR ST, PR D 72 D RWHEEY D ) F R R R T 5 720 08U
BT NEWES D HEEZ#ERT D L LI, HMERTHEMEE S X7 LOE)FRMEEZ VNITEE L TWh < g
WwES. )

MEC. M434 FH v RT 4 7 X (Space Robotics)

4Q 1-0-0 /hH XX B FHE EE BIE
IR, BAR Y MIFHBERICBWTHRNERNLDER->TNS, AEHTIE, FHueRy M2 ESE
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TEAR, FREZIILD, BELRBIFICHOVWT, FHLFBIO ARy b LEOME & VRS 5. AfERED
PHWE, ATHE L ol y b OREE IR SBIREVER CH 2 FH e AN > M 2 Efmikz J &7
L eI, Y= WD B THHE c REZFETLHLTHD.

(Recently, robot technologies become a important part of the space engineering. The course teaches the
fundamentals of space robots. The demand in the space exploration and development, history, and the basic
technologies are explained. This familiarizes students with the advanced technologies in space

engineering. )

MEC.R431 7 F ¥ /3R b Mlc (0ff-campus Project Mlc)
10-4Q 0-0-1 IREHE

EESCKTEE R ER RIS 514 v = vy TR E~DSME R L L, REIMIBWTH 7 2 mase
REANZBER LY, RETER LMD ZER T2 BB/ LV TS A= vy TFREONE
X, BCROBA & LTHISLWSDIZIRS. £z, FAGFIEBS L OHRE#RE S, ZOoRBO—#E LTLTE
LboETE. ZORBICBTFLAA VA —vyy 7 REOHMIE, 1 EMEAERLETS.

(The principal subject is to take an internship offered by any company or agency in order to gain new
knowledge and/or abilities outside the campus or to learn methodology to apply knowledge and/or abilities
gained inside the campus. The content of the internship must be appropriate as a part of the curriculum
of Mechanical Engineering. Both planning and reporting are required as a part of this course. The duration

of internship is normally one week in this course.)

MEC.R432 7% ¥ v XA Fa = bk M2c (0Off-campus Project M2c)
10-4Q 0-0-2 REHEB

BESCHFEEE R EN RIS 24 L F = vy TR EADBIE TG L L, RPN TH I 2
RRAZERLIZYD, RETES LML N 2GR T2 HEEER LIV 75, A 02—y TREOAR
%, BHARORE & LTHIE LW OICIRD. £, FAlFHER L OER#RE L, ZOBBO—#L LTLdE
b0l TnH. ZORBICBITLAN F—r vy T REOHMIL, 2 EMEERET 5.

(The principal subject is to take an internship offered by any company or agency in order to gain new
knowledge and/or abilities outside the campus or to learn methodology to apply knowledge and/or abilities
gained inside the campus. The content of the internship must be appropriate as a part of the curriculum
of Mechanical Engineering. Both planning and reporting are required as a part of this course. The duration

of internship is normally two weeks in this course.)

MEC.R433 A7 F ¥ /3R 7= b M3c (0ff-campus Project M3c)
10-4Q 0-0-3 IREHE

EESCKBEE R ERRIMET D14 = vy TR E~DSME R E L, REIMIBWTH 2 mEe
RENZBER LY, RETER LMD ZER T2 BB/ LV TS A= vy TREDONE
X, R OBA & LTHIGLWSDIZIRS. £z, FAGRIEBE L OHREHRE S, ZOoRBO—#E LTLTE
borTs. ZORBACBTLA VE—r Yy TR EOMEIL, 3HEMERLETS.

(The principal subject is to take an internship offered by any company or agency in order to gain new
knowledge and/or abilities outside the campus or to learn methodology to apply knowledge and/or abilities
gained inside the campus. The content of the internship must be appropriate as a part of the curriculum
of Mechanical Engineering. Both planning and reporting are required as a part of this course. The duration

of internship is normally three weeks in this course.)
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MEC.R434 7 F % /R b Mdc (0ff-campus Project Mdc)

10-4Q 0-0-4 IEEHE

EESLKIEBEE R EN RIS 514 v F— vy TR E~DSME L5 L L, KFEFMIIBW TR 2 55O RE
NEBE/ LY, RETER LSRN EZTERT 2 TE2ER/LEV T . A v 2= vy TR EONE,
WAHCRORE & LTHIGELWBDICIRS . £72, FalRHERS L OHFEERES, COREBO—#E LTLTEL S
DEFTDH. ZORBICBT LM v —r vy TR EOHIMIL, 4 ERERRZET .

(The principal subject is to take an internship offered by any company or agency in order to gain new
knowledge and/or abilities outside the campus or to learn methodology to apply knowledge and/or abilities
gained inside the campus. The content of the internship must be appropriate as a part of the curriculum
of Mechanical Engineering. Both planning and reporting are required as a part of this course. The duration

of internship is normally four weeks in this course.)

MEC. C531 Mechanics of High Temperature Materials (EiEASEIRE FHea
19 1-0-0 fELE3ERE BrH  ZC M#dR (Sakaguchi Motoki)
High temperature materials are widely used for hot section components such as jet engine in aircrafts
or gas turbine in power generation systems. For appropriate materials selection, strength design,
maintenance and life prediction, it is important to accurately understand what kind of deformation and
failure undergo in the material under high temperature condition. This course, at first, focuses on
fundamental aspects of elastic—plastic deformation, creep process and mechanism of fatigue, thermal
fatigue and thermo—mechanical fatigue in high temperature materials. Secondary, history and recent topics
on strengthening mechanism and alloy design of high temperature materials are introduced, and some
problems and challenges to damage evaluation and life prediction are explained
This course aims to facilitate students’ understanding on what is unique under high temperature condition
and what kind of deformation and failure undergo in the material. Topics include fundamental aspects
of high temperature deformation and failure mechanisms as well as practical solutions for alloy design,
damage evaluation and life prediction.

ZEFHDECRET T LT 0L LIS OEESE THilmERRICTC A DMBWHEM B S BE L Sh, &
ESERER, 68, Ty, HDOIVEFTRLOEEGMEBHNON TS, 20X 9 iR Of ki
B, TREERREE, RSFEE, FaTHODIIE, MERED LS RAmEZT, ZOMREL LT, MEohTy
DEDBREEWIENE L 20 HIMICHIET 5 2 EQNEBEIC/R D, RERTIE, &iRBEOZERT, &SiET
DB OBV A8, 7V —7, @iy, BUET7 - BWHRIE T IC O W TR LS b, @Ak o e
WXL NI Gaikel, RAFMAPEET 1L L L OREIZ OV THERTD.
ZOMETIE, SR THINOX ORI ZER LN S, @iRIREOER -, & TOME OB
g, 7U—7, @RIEY, BIES - BRI ICOWTERAE L, @iRA RO LSO E KRS < ARG
RFMAEE T EOS R OWE L RRREEZRT L7 EZE/T 5. )

MEC. D531 EBRIEEIE— M (Experimental Modal Analysis for Structural Dynamics)
19 1-0-0 KfE B
P+ G B | ) S DB O SRR IR R B 2 SR RPIR B S TRV BASE TR IC W T, H#
WEEY ) B B1T D EBRE — FT R ERAMICKICI D, ZOMRBIERICITON TV D, AR TITDNY
C AL U N PN T R
AHERZONDLWE, FRLO3RUIHRA » FEY TTHE L ED CHMEZED TR T2 L Th 2.
1. 2 A W ERER O LR b EBRE— FET £ TOMRGRO— B
2. REWRIREERE
3. FEBRE— NIRRT ORI L &S
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(The experimental modal analysis is one of powerful engineering tools for design, development and
troubleshooting of machines in widerange to enhance the performance quality. Various new ideas and
applications regarding the analysis are researched today. This lecture introduces the experimental
modal analysis with showing some examples and exercises for deep understanding

The aims to be emphasized are the following
1. the fundamental theories from the basics of multi-degrees of freedom systems up to the experimental
modal analysis
2. Introduction of some kinds of modal vibration testing

3. Introduction of its practicability and future ability)

MEC. D532 Silent Engineering (¥ LZ)

20 1-0-0 EEEEE At E1T Zd2 (Iwatsuki Nobuyuki)

The course offers the knowledge on the methods to quantitatively estimate noise radiating from vibrating
plates and to passively reduce the noise and includes the modal analysis and forced vibratin analysis
of plates, the estimation of sound power radiating from the plates based on the vibaration analyses

the estimation of sound power transmitting plates excited by sound, and the reduction of sound power
with the structural optimization or damping materials

Because noise radiation from vibrating machinery strongly affect the added value of the machinery, it
is expected to reveal the propagation mechanism from vibration to noise and to reduce noise radiating
from machinery. As the application of learning of mechanical dynamics in Mechanical Engineering Course

students will understand the energy balance in vibrating plate and the estimation of frequency spectrum
of sound radiation based on the vibration analysis and sound field analysis. Moreover, students will
learn the methods to reduce the sound radiation with the structural optimization or damping materials
by taking account of cost performance

(KERTITPROIRIN L > TRAET2BEZEEMICHE L, S 5ICENEZZBNTRET 5720 DR
AP FIECOWTEA L Ed, BEReRE A, A TH 5 FROREE — Mgt & sRbiliREIRENT, £ b
(ZHES M B I S0 D BRI N U — OHEE Tk, RS EEIR SN 55812 2 RIS S o B8
N —DHEE, FEIBH T — 2 AR T 2 M E REA LR G AR © ONTIRBY B O R FIEIZ OV THEMI L &
HICHER L ET,

FERR ORI 1A U 2 IR & TS K 2585 S AL TR O AR IS R & 2 e 5 2 5720, RE DT
~ORHEEBEZIA O L, AT 28T 2 KR L T2 8 ET 2 2 LM< BERE T, TEBEEHGR D
Bt ) B OFEDIEM & LT, IRET 2 FRICK T 2 = 3 b F—INSUIER U, AR OB 2 IRENRT &

PEEMAT ISV TS O BB AU — OB EOHE L FIREIC LE T, 61T, I AT —v
A 7 BB L OIS A R S 5, MG ROE A, IRENERM OBl E FIEIC O W THEY, RO F#R Lo
KB LES, )

MEC. E531 Plasma Physics (77 X~##)

19 1-0-0 fBFKRFE RAJI i #BIR (Hasegawa Jun)

Research fields related to plasma physics have been rapidly expanding in recent years ———from fundamental
studies on fusion energy and plasma propulsion to industrial applications using atmospheric plasmas

In the first part of the course, plasma phenomena existing in our surroundings and the universe are briefly
reviewed, and then students learn the basics of plasma such as generation methods, characteristics

boundary phenomena, and particle kinetics. In the next step, derivations of the Vlazov equation, fluid
equation, and magnetohydrodynamic (MHD) equation from the fundamental equations of plasma kinetic theory

are explained. In these processes, students learn the collective behaviors of plasma such as instabilities
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and waves. In addition, topics on advanced plasma studies are occasionally introduced so that students
can learn how plasma physics are utilized to understand practical phenomena.

(7T X~ BN D W78 B FETRURICIER L TR Y, a7 7 XA~ HEtE IR E S 2 R O
RRET T A~ OEEIGHET, BIAWDEFICEWTEOFEARHRFIN TV D, #ERTIE, FTFHEPH LI
FAET 277 A= BB a2 LT-tk, 77 X~ DM (CEpdE, R, RS, K7o0@EH) (250 Tl o
VES RIS, I AVEDGROERABEANOHE L, 77V 7 AR, AR, BKiAE (HD) SR
AL NEFITELS . ZOWET, 77 A~vDERNS D EV (REZEESLCEE) IZOWTHEE. £, 77 X<
FEDRSEIRDOFHEIZ SOV T BTSN L, R THEALT T AW B EFRICHG ORI & 5 BN
DNTHES. )

MEC. F531 Flying Object Engineering (FREMEI )

1 1-0-0 fBEEZFE HA B2 ##E (Acki Takayuki) KB f&i& #E##E (Oshima Shuzo)

From the view point of fluid dynamics, flying objects and flying living things are summarized and compared
with each other. Flying is decomposed into propulsion and flight and students learn aeronautics of
existing artifactual flying objects such as aircrafts, helicopters or rockets. We discuss the reason
why flying living things often have small sizes to compare with artifactual flying objects. The tubulence
related with flying objects is studied and the knowledge obtained from living things will be utilized
to design future artifactual flying objects.

(SEIERHEERKRE SOANLYORAET L ORI 2 LWL TR FOBURD G Ll - AL £ 9, A
AT L HEEIZ 01T ALICBE L CIEMIZE N R 2 2 OWAT 2 B L T bW E 3, RAIT 24T AT L
W o L/THD ZLRELS, TOHBICO W TiEm LET, 7o, RAKICB T 28 L DB D 2o T
O, AW OB R AETED LI RO N TORAMEELE R 7, )

MEC. F532 FHEXE ST (Rarefied Gas Dynamics)
20 1-0-0 FHE WER B MM #F #R

RGBT, MR (i) 2@ ORI E EOX S R TR >THWLONnEHHALET,
ZLTC, MERAENER D 2D OEREL LT, 7 nflmi b RIZKEOERIREE, MkBlR I >V Tl
L, RN OIRGRERNE VI 2 b= a VIR DHEOHIIEICOWTHEELET. 61T, 20X 5 4fm
HAL O AL FERLFHIGEIC OV THEE LET. KBS, MR O LEAISHIZOWN TV D006
ZRLTFELES. kY, PERRET e R, v 7 u~yy, FHTEERICELET 280 HREIS %
B L, ZNOORGHIENLTDHIDOM#MEEG L ET. ok, FEHANROHMGEZED 272D\, HEMBEL
HHEHIY AVET.

(In this course, at first, a difference between rarefied gas dynamis and continuum flow will be explained
and then, from s view point, quilibrium state and trabsfort phenomena will be expalined as the basics
to understand rarefied gas dynamics. Students will study the governing equation and numerical simulation
mehod to solve the equation. Furthermore, visualizing methods and measurement methods for rarefied gas
flow will be explained. Finally, engineering applications of rarefied gas flow such as CVD process, MEMS

and space engineering will be shown. For better understanding, some exercises will be given in the course.)

MEC. G531 EREIM LY (Precision Manufacturing Processes)
3 1-0-0 FH % i FM BA HEBR

HHHREZ L OB A EY HIF 512132 < OFEEOM TENSEH S TW5, £ LT, BEEDORELIZITS
FEEEALDS R 72, INEEAIN OB O @k B L A R T 2 72D O LiEOJFEE - JFHNZ DU THIRAG I PR A7
L, BRI 2BMET S,
BROBmEL LT ED L 572 O e BB, mEEEREE S 20l ERENLFHEWMHICT D, £
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LT, SEIEREOMTIEI@T 258 A — ML L, &R ECICHE 2N THEIFZE RO TR 2 B & 7>
2T 5. SHIT, BUELEMICHH SN TV D el o @i BN LEfr 2 L, 137250 T 2B 2 BET 5.
(Many types of manufacturing processes are applied to fabricate machinery performing useful functions

Here, higher precision is crucial for developing the functions. This course aims to clearly understand
and acquire the principles underlying the modern processing for achieving higher precision from the
viewpoint of manufacturing technology

The requirement for the fabrication of high precision machinery is clarified on the basis of what the
development of machinery is. Then, common features existing through a lot of manufacturing processes
are generalized, and the technical elements and the processing principles that are necessary for higher
precision are revealed. In addition, advanced manufacturing technologies in modern industry are extracted

and the working principles are discussed.)

MEC. G532 % Z'F A Y v K (Taguchi Method)
20 1-0-0 Al HR

(E] AERTIEF 7T AV v RIZOWT, R L PR & a4 5.

[(AbW] vl y MO NLHERLR EOMETHBSOGFEMIIFGZ R ETHES, KEERETHD. 7
FEPED ) LI HCE 2 DR O@EHME(LZTICE oD TIERL, Y AT AREL L TUELSEITHT D
FEEEME (BN M) 2T 50 ERHDH. Z 7T A Yy FIZLERBOa N MENDL VAT AREOEH
PETEELCAEO LENFETH Y, HRNICE FHii S TV D, BINR R ORGSR & LT
ZTFAY Y RiL, LAOBBETH S,

([ overview ]

In this lecture, basic theory of the Taguchi method is lectured, and in addition, a practical design
technique by the Taguchi method is taught by the exercise using a paper helicopter.

[ Aim ]

It is apparent that the reliability is the most important issue for many industrial products, especially
for the artificial satellites and the aerospace instruments. Assessment of reliability improvement should
be conducted not only on the reliability of individual products, but also on the robustness of the whole
system against the dispersion. Taguchi method is appreciated in the world as an engineering technique
that takes into account the robustness of the products and reliability of the whole system.

The Taguchi method is an indispensable subject as standard acquisition technology.)

MEC.H531 mRy kDR ET (Robot Control System Design)
19 1-0-0 [HE B3 ##

ZOMETIE, =AY FOFIENEZOWTERS. vRy MIEOERBETE—F OfrE, HHEcHY, £—
SO BEEOBRGHIED Y, BA%E MWD, RN ITE—F O PD i, NE/WOER)Y:, §5%, NE/ )
N, arTIATUARIETSH Y, ZBIZOWT, BN, NIFENRBLENOHERTD.

(This course focuses on how to control a robot system. The basic of robot control is in motor
position/force control, and design of motor reference requires kinematics and dynamics. The topics of
this course include motor PD control, forward/inverse kinematics, statics, forward/inverse dynamics and

compliance control, which are illustrated mathematically and dynamically.)

MEC.H532 v FaS 8 (Kinematic Analysis and Synthesis of Robots)
2Q 1-0-0 ®H 174 #HR

aRy MEOREHIL LT, YU TAADZALBIUONT LA = A LEIY B, 26 OB
(IS HEARRRGHZAT O 721, WS E T RERB LOEOEM, REWNT, b BRI FiE
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(ZOWTHERT 5,
ZHUCEY, ARy POREGHIBIT 2N — N =7 OIEARGHIE T 2@ E R FikE T OEMGENRHITEL
LiZb.

(Methods for kinematic synthesis of robot mechanisms such as serial mechanisms and parallel mechanisms
are introduced
Students can learn advanced methods of mechanism design of robots through theoretical explanations and

practices.)

MEC. J531 A Zwma « F /X5 . (Micro and Nano Systems)
1~2Q 2-0-0 I FK #R KT MEB #dR 5H ol iz

KR TIE, PEREFERRNECE LN 7+ M) Y 7T 7 40 2RI, 2RI LEmRZRE LT, #uh
CENEEE - ERERE LB S R T A & EBLT D MEMS/NEMS D ILRE A 5. SPESN R & & B L7z MEMS/NEMS 7
A VFEERRIL, VY TT T g, EEEN, =y T, BRI L EoM TERZ#E 35, Zhbsoi
T EHWZEHE ThD~A 7nT 7V Fax—8, vf7utW, w47 aififk7 (A R, F /T4
A, A FMEMS IZOW T hfE T 5.

(This is a course to learn fundamentals of MEMS/NEMS to realize a tiny, high-precision, high—performance
machine system by utilizing various micro/nano machining technologies based on the photolithography
cultivated in the semiconductor integrated circuit manufacturing. Based on MEMS / NEMS design methods
to take into account the size effects and scaling laws, photolithography, deposition, etching, and
precision mechanical machining will be lectured. This course also describes micro actuators, micro
sensors, micro fluidic devices, nano devices, and bio-MEMS to utilize these micro/nano machining

technologies.)

MEC. J532 ~A 7 v « F ) ¥l T45% (Advanced Course of Micro and Nano Machining)
3~4Q 1-0-0 wA FHR AT GEFE) FE FE B B R R M
WEOFT 77 ) n Y —0RBIIOIELL, ZOMRITHERDEIC S RERPEL 52T 5. KiEETIT,
[E LSRR 15 N FE SEBATRR AAF 48T (AIST) TIT o CWD )/ 77/ a U —t5E & 2 O s A 2 A, EERIT
DOWRFELZRE, HREEE, RO /727 /) ny—~0OWHiREED 5. ERITEFETEIR).
(Recently, many research results in nanotechnology are used for development of mechanical devices and
systems. In this course,in order to understand the state—-of-art nanotechnologies for mechanical
engineering, nanotechnology researches which have been done in national institute of Advanced Industrial

Science and Technology (AIST) are lectured by the invited AIST researchers. (intensive course))

MEC. J533 4 b 7 A AR 25 A (Advanced Tribosystem)
4Q 1-0-0 FiE X g FH = B EL BE B2

AN, EREE, BRI Kz OR#EFATZOL, ENENAOICHRNA T Y v MEIZB L T
BbgE, EMbz S OR T 5.

(This course focuses on tribosystem and covers the fundamental of fluid lubrication, solid lubrication,
thin film tribology, micro tribology and magnetic bearing. Furthermore, the advanced researches and

practical applications of tribosystems are also lectured. )

MEC.M531 Space Systems Analysis B (FHI AT AT TV XB)
4Q 1-0-0 BFYERE IS & WHIE (Furuya Hiroshi)
Basic philosophy and methodology for designing advanced spacecraft systems. Optimization techniques,

multidisciplinary optimization, heuristic design methods as Genetic Algorithms and Neural Network, and
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structural optimization. Sensitivity analysis and computational algorithms.

(FHES AT LORGFTO = OITIE, KB LOBFER 2 BT 25 & & biT, 2 HMR#ELZR b ONTHE G FHiK
i b L, NL— MREFOMEZEMET L Z ENEETY. AWK TIE, RO LR SR, NL—
M L AN MR DE 27 E R L, MR U AT DO RN~ D AR FIE R L o 7 A
WZOWTEEBR LET. )

MEC.M532 FEH I A7 AF|H (Space Systems and Missions)
3Q 2-0-0 /hNE KK HE
FHBEABRAAOBIR EABORENYFEINDI DHOME L FOEFIKL BRI OWTH#HET D

(Learn how to realize space mission )

MEC.N631 Special Lecture in Mechanical Engineering I (## TR&RIFERE—)

1Q 1-0-0 FHEFEE K#E (Academic Supervisor)
This course provides a variety of latest leading research topics in all fields of mechanical engineering
to widen the knowledge as a specialist of mechanical engineering.

(Z O, B L FHEME L L TOMBOREZIET 272012, MR LR Ok 4 720 BB 2 o5k
IR ESE b ey 7 2R D, )

MEC. N632 Special Lecture in Mechanical Engineering II (MR TF4GRERE ")
20 1-0-0 BEREIE X8 (Academic Supervisor)
This course provides a variety of latest leading research topics in all fields of mechanical engineering
to widen the knowledge as a specialist of mechanical engineering.

(ZOFREIT, W TEEMER L L COMBOEZILT 272010, Bk TR O~ 72082810 2 R O 5%
IRAIRTTE P By 7 HiERT D, )

MEC. N633 Special Lecture in Mechanical Engineering IIT (F¥iR T.Z24RIEBRE=)
30 1-0-0 fmEEFE £#B (Academic Supervisor)
This course provides a variety of latest leading research topics in all fields of mechanical engineering
to widen the knowledge as a specialist of mechanical engineering.

(ZOFZET, T FREME L L COMBOMBEZILT 272012, Bk TRl O 2o BB 2 o5
IREIRIESE P By 7 iR T D, )

MEC. N634 Special Lecture in Mechanical Engineering IV (i T22%BiE255M)
4Q 1-0-0 EBEWEE £#%B (Academic Supervisor)
This course provides a variety of latest leading research topics in all fields of mechanical engineering
to widen the knowledge as a specialist of mechanical engineering.

(Z O, B L FHEME L L TOMBOEEZILT 272012, R LR O 4 720 B80T 2 o5k
SRR Py 7 iERT D, )

MEC.R631 7% ¥ A2 =¥ bk Dlc (0Off-campus Project Dlc)

1-4Q 0-0-1 FHFEHEF

KT 2 PRI T DA L H = vy TR EA~DOBIE T RS L L, KEFEAMTB O TH =2 mise
RRAZERLZY, RETES LICHBRSCRENAIEHT 2 HIEEER LIV 75, A 2= vy TR EONE
X, BBCROBIE & LTHISLWHDIZIRS. £z, FaiFtEB LOFEZRES, ZoRBO—He LT E
PebDETSH. ZORBICBITAA v E =2y PR EOBIL, 1 ERZBZET5.
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(The principal subject is to take an internship offered by any company or agency in order to gain new
knowledge and/or abilities outside the campus or to learn methodology to apply knowledge and/or abilities
gained inside the campus. The content of the internship must be appropriate as a part of the curriculum
of Mechanical Engineering. Both planning and reporting are required as a part of this course. The duration

of internship is normally one week in this course.)

MEC.R632 A7 F vy /A7 rT = b D2¢ (0ff-campus Project D2c)
10-4Q 0-0-2 {REHKE

EERSCKFEE R ER RS D14 &= vy T RE~DSME FE R L L, REIMIBWTH 2 2 s
RENZMBER LY, RETER LMD ZER T2 HEZER LV TS, A8 —0 vy TREONE
X, BBCROFE L LTHISLW S DIZIRS. £72, FRFEIEBIOFERES, ZOBAO—ML LTLTH
tbDLTH. ZORBICBITLZAN F—r vy I REOHIMNEL, 2RMEELETD.

(The principal subject is to take an internship offered by any company or agency in order to gain new
knowledge and/or abilities outside the campus or to learn methodology to apply knowledge and/or abilities
gained inside the campus. The content of the internship must be appropriate as a part of the curriculum
of Mechanical Engineering. Both planning and reporting are required as a part of this course. The duration

of internship is normally two weeks in this course.)

MEC.R633 A7 F% ¥ /A7 =7 b D3c (0ff-campus Project D3c)
10-4Q 0-0-3 {REHE

BESCHFEEE e EV R 24 X = vy TR EADBINE Tkt L L, RPN TH 272550
RENZBERLIEY, RETERLEMMPENZER T2 TEEERLEV TS, A=y y TREDONE
%, HHCRORE L LTHIE LWL OICIRS. £/, HAFEHER I UCHEERE S, CORAO—#L LTHTE
bolTs. ZORBAICBTLA v E -y TR EOBIL, 3HEMERLET 5.

(The principal subject is to take an internship offered by any company or agency in order to gain new
knowledge and/or abilities outside the campus or to learn methodology to apply knowledge and/or abilities
gained inside the campus. The content of the internship must be appropriate as a part of the curriculum
of Mechanical Engineering. Both planning and reporting are required as a part of this course. The duration

of internship is normally three weeks in this course.)

MEC.R634 A7 %y /RRA7FrT = b Ddc (0Off-campus Project Ddc)
10-4Q 0-0-4 {REHKE

EERSCKFEE R ERRMET D14 v F = vy TR E~DSME R L L, RKEIMIBWTH 7 2 s
RENZBER LY, RETER LMD ZEN T2 HE2ER LV TS, A 08— vy TREONE
(T, BBCROFE L LTHISLW S DIZIRS. £72, FRFEIEBIOFRRES, ZOBBAO—#MLE LTLTH
tbDeT 5. ZORBICBITLZAN F—r vy T REOHIMNL, 4 RMEZELETD.

(The principal subject is to take an internship offered by any company or agency in order to gain new
knowledge and/or abilities outside the campus or to learn methodology to apply knowledge and/or abilities
gained inside the campus. The content of the internship must be appropriate as a part of the curriculum
of Mechanical Engineering. Both planning and reporting are required as a part of this course. The duration

of internship is normally four weeks in this course.)
MEC.R635 7% ¥ v XA = b Dbc (0Off-campus Project Db5c)

1-4Q 0-0-5 #HEHB
KRB 2 ENRMET 24 ¥ = vy T RE~DOBMNE ERXR L L, REINII W THIZ RS
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RBRAOEERLIZY, RETES LRI ZERT 2 HEEZERGLEVTH. A 02— vy TREDNE
(%, BMRORE L LTHIGLWHDICIRS. £z, HFaTitEx L OHEGR®RE S, ZORBO—ME LTHTE
DboLTE. ZORBIIBITLZA LV E =2y TR EOHMIL, 5 HMEBRETS.

(The principal subject is to take an internship offered by any company or agency in order to gain new
knowledge and/or abilities outside the campus or to learn methodology to apply knowledge and/or abilities
gained inside the campus. The content of the internship must be appropriate as a part of the curriculum
of Mechanical Engineering. Both planning and reporting are required as a part of this course. The duration

of internship is normally five weeks in this course.)

MEC.R636 47 F vy /"R 7 rT = b Déc (0ff-campus Project D6c)
10-4Q 0-0-6 IREHE

EESCKFEE R ERRMET D1 &= vy T RE~DSME FE R L L, REIMIBWTH 7 2 s
RRAZERLIZYD, RETES LML N 2GR T2 HTEEER LIV 75, A 02—y TREDOAR
X, BCROBA & LTHISLWSDIZIRS. £/, FAGIEL LOHEE#RE S, ZOoRBO—# L LTLTE
tbolTn. ZORBICBITLAN F—r vy T REOHMIL, 6 HMEZ L LT 5.

(The principal subject is to take an internship offered by any company or agency in order to gain new
knowledge and/or abilities outside the campus or to learn methodology to apply knowledge and/or abilities
gained inside the campus. The content of the internship must be appropriate as a part of the curriculum
of Mechanical Engineering. Both planning and reporting are required as a part of this course. The duration

of internship is normally six weeks in this course.)

MEC. T631 #&MR T f#5E ke (Teaching Practice in Mechanical Engineering)
10-4Q 0-0-2 HHA

W L OEEHE L7020 ECHELINDBEHEL, EERABLTERSED. £& L THAERBORER
Rk D REMLEBOMB 21T 5 .

(This course provides practical opportunity for students to learn the teaching technique that is
necessary to be a leader of mechanical engineering. Students are basically required to support

professors in teaching undergraduate courses.)
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